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(54) Isolation of crystals of alpha-L-aspartyl-L-phenylalanine methyl ester 

(57) Disclosed is a method of isolating a-L-aspartyl- 
L-phenylalanine methyl ester, which is a sweetening 
agent substituting sugar and commonly referred to as 
aspartame. Aspartame solution is crystallized and 
forms a slurry of aspartame crystals suspended in 
water. The aspartame crystals are isolated from the 
slurry by applying high-pressure onto the slurry. The 
slurry is filled in a pressure fitter, in which high-pressure 
is applied to the slurry. The slurry is squeezed by the 
high-pressure and forms a dewatered filter cake. The 
high-pressure is generated by supplying compressed 
air or water into a diaphragm tube integrated to the 
pressure filter. The water is efficiently removed and the 
moisture content of the filter cake is significantly 
reduced regardless of the crystal structures of the 
aspartame. 
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Description 

Field of the Invention 

s [0001] The present invention relates to producing a sweetening substance, more particularly, to isolation of the a-L- 
aspartyl-L-phenylalanine methyl ester crystals. 

Background of the Invention 

w [0002] a-L-aspartyl-L-phenylalanine methyl ester, hereinafter referred to as aspartame, is a low-calorie sugar substi- 
tute. The aspartame is industrially synthesized in several different processes as well known in the art. The synthesized 
aspartame is then isolated to provide a commercially applicable form and sometimes further processed to provide var- 
ious end consumer products, such as granulized aspartame or powder aspartame. 

[0003] Isolation of the aspartame includes crystallizing the aspartame from aspartame solution, in which the solution 
75 turns into slurry of aspartame crystals, and solvent. The crystallization is performed by either cooling the aspartame 
solution or evaporating the solvent. Commonly, a dewatering or separating step separates the solid aspartame crystals 
from the solvent, and a drying step follows to further remove the solvent from the crystals. 

[0004] Centrifugation is widely used in separating the solid crystals from the slurry. However, the centrifugation 
requires a lot of water for washing the solid phase crystals and is not economically desirable. Further, some aspartame 
20 crystals may be re-dissolved in the washing water, which may decrease the yield of the aspartame. Alternatively, known 
in the art is vacuum filtration, in which the solvent drains out by the action of the vacuum and the aspartame crystals 
remain on the filter bed. This method requires a relatively small amount of water. 

[0005] It has been known in the art that the removal of water in these dewatering or separating techniques significantly 
depends on the crystal structures, which in turn is determined by the conditions of the crystallization. Some crystals 
25 having needle-like shapes show bad dewaterability and require a longer period of time in the centrifugal or vacuum 
dewatering. Furthermore, the moisture content within the crystals separated by the dewatering is high, which requires 
a longer drying process. 

[0006] There is a suggestion in U.S. Patents Nos. 5,041 ,607; 5,097,060; 5,543,554 and 5,744,632 that in the cooling 
type crystallization, removal of the forced flow or stir of the aspartame solution, which is conventionally practiced to 
30 homogeneously cool the solution, produces aspartame crystals having good dewaterability. However, cooling crystalli- 
zation without forced flow or stir takes a longer time than with forced flow and makes temperature gradient within the 
solution, which may inhibit uniform crystallization of the aspartame. Further, without the forced flow of the solution, it is 
hard to carry out the crystallization in a continuous mode. 

[0007] Therefore, there exists a need for a method of separating aspartame crystals having low moisture content, 
35 regardless of the crystallization method and the conditions thereof. 

Summary of the Invention 

[0008] "me aforementioned need is solved by the various aspects of the present invention. 

40 [0009] The present invention provides a method of isolating a-L-aspartyl-L-phenylalanine methyl ester (aspartame) 
crystals from a slurry, which comprises a liquid and the aspartame crystals suspended therein. According to the 
method, the aspartame slurry is prepared by crystallizing the aspartame aqueous solution and introduced into a space 
enclosed by a filter cloth within a solid chamber at a first pressure. The filter cloth has a large number of permeable per- 
forations through which a part of the liquid of the slurry is preliminarily removed. A resilient tube is provided within the 

45 solid chamber and is inflated to squeeze the filter cake at a second pressure and remove the liquid retained in the filter 
cake through the perforations of the filter cloth. The filter cake is finally discharged from the chamber. 
[001 0] These and other features of the present invention will become more fully apparent from the following descrip- 
tion and claims. 

so Brief Description of the Drawings 

[0011] 

Figure 1 shows a cross sectional view of an exemplary filter in accordance with the present invention. The drawing 
55 is intended to illustrate one way of separating the aspartame crystals of the present invention and not to limit the 
invention. 
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Detailed Description of the Preferred Embodiment 

[0012] Aspartame is synthesized by any known process in the art, and an aspartame aqueous solution is prepared. 
The aspartame is crystallized from the aspartame aqueous solution with any known crystallization method. The aspar- 

5 tame is crystallized by using either cooling or evaporation. 

[001 3] Before the crystallization, the aspartame aqueous solution is generally heated to adjust the concentration high 
enough to obtain a decent amount of aspartame crystals in the crystallization. The aspartame solution is heated until 
aspartame begins to break down and form benzyl-3,6-dioxo-2-piperazine acetic acid or a-L-aspartyl-L-phenylalanine, 
which is at about 70°C. The initial temperature of the aspartame solution supplied to the crystallization is advanta- 

10 geously from about 30°C to about 70°C. Desirably, the solution is supplied into the inlet at about 40°C to about 60°C. 
[0014] When using the cooling crystallization, forced flow or stir of the aspartame aqueous solution may or may not 
be applied. When crystallization process completes, the aspartame solution becomes a slurry, in which the aspartame 

cr ystals are suspen ded within the remaining solution. " 

[0015] I ne separation or tne aspartame crystals from the water in accordance with the present invention is carried 

15 o ut by filtering the slurr y while high pressure is applied to the slurry to be filtered. Fig ure 1 schematically illustrates a 
lifter 10 to be used in connection With the present invention. The filter 10 has a couple of mating vessels 12, 14, which 
form a chamber 16 inside when they couple together. The lower and upper vessels 12, 14 are advantageously coupled 
up watertight to avoid any leakage of the slurry or aqueous solution during the pressure filtration of the present inven- 
tion. 

20 [001 6] A filter cloth 1 8 is provided within the chamber 1 6, advantageously covering the inner surface of the lower ves- 
sel 12. The periphery of the filter cloth 18 is advantageously located between the mating areas of the lower and upper 
vessels 12, 14, which keeps the filter cloth 18 covering the inner surface of the lower vessel 12 to filter the aspartame 
slurry within the chamber 16, as will be described below. The filter cloth 18 advantageously has the perforations (not 
shown) less than about 3 m 3 /m 2 min. at the pressure o f 200Pa. 

25 [001 7] An inlet passage 20 for introducing the aspartame solution into the chamber 1 6 is provided. The inlet passage 
20 is advantageously formed through the sidewall of the upper vessel 14 to supply the aspartame slurry over the filter 
cloth 18. An outlet passage 22 for expelling the filtrate, i.e., the liquid in which the aspartame crystals are suspended 
before the filtration, is provided to the lower vessel 12. The outlet passage 22 is advantageously formed on the bottom 
of the chamber 16 to facilitate the drainage of the filtrate. 

30 [001 8] Within the chamber 1 6, a diaphragm tube 24 to be inflated by compressed water o r air is provided and is con- 
nected to a passage 2fi formed through the upper vessel 14. The diaphragm tube 53 generates pressure when com- 
pressed water or air is supplied into the diaphragm tube 24 through the passage 26. The pressure generated by the 
diaphragm tube 24 pr esses down and filter the aspartame slurry thrnuph the f jiter cloth 1 8. 

[001 9] The aspartame slurry is supplied into the chamber 16 of the filter 1 0 through the inlet passage 20. The aque- 
35 ous solution in which the crystals are suspended begin to flow through the filter cloth 1 8 and a filter cake (not shown) is 
formed in the chamber 1 6. When the filter chamber 1 6 is filled up with the filter cake, the supply of the slurry is stopped. 
An impermeable sealing material (not shown) such as rubber, silicon and teflon plate advantageously seals the mating 
areas of the lower and upper vessels 12, 14 in order to inhibit the outflow of the slurry. 

[0020] Alternatively, the aspartame slurry may be pumped into the chamber 16. The pressure of the pumping the 

40 slujryjs-advantageously at least about 0.5 bar and desirably from about 1 bar to about 12 bars. A s the pumping ores- 
sure increases, the aqueous solution is forced to flow through the filter cloth 18 and drains through the outlet passage 
22. When the filter chamber 16 is filled up with the filter cake, the supply of the slurry is stopped. 
[0021] High pressure is applied onto and squeeze the filter cake by inflating the diaphragm tube 24 as described 
above. The pressure applied onto tns filter cakes is advantageously from abou t 2 bars to about gOJ aaes. and desirably 

45 from about 4 bars to about 12 bars. Through this pressurized squeeze to the filter cake the aqueous solution retained 
in the filter cake is filtered through the filter cloth 18. A grid 28 having a large number of small holes 30 may be provided 
on the bottom of the chamber 16 to enhance the filtration. The filtrate filtered through the filter cloth 18 drains via the 
outlet passage 22. The thus dewatered filter cake of the aspartame is discharged from the filter chamber and subjected 
to the following processes including drying. 

so [0022] Before the discharge of the cake, th e filter cake is washed with a solvent, w hich is advantageously supplied 
through the slurry inlet passage 20 of the filter 10. The filter cake can be washed with the filtrate collected during the 
pressure filtration in accordance with the present invention. Advantageo usly, sterilized water washes the filter cakes to 
reduce the impurities within the cakes. .A lso, the washing water advantageously spreads evenly over the cake, resulting * 
in unrform cane washing and puritv. An addi tional pressure filtering is advantageously provided to further remove water _ 

55 within filter cake. ' 

[0023] Further; advantageously, c ompressed dry air may b e blown tn the ray* pUhp r before or aft pr tha disrharg p nf 
the cake from the chamber 16. W hen blown before the discharge of the cake, the dry air is advantageously blown 
* through tne inlet passage or the filter 10. The compressed dry air blows away the moisture retained within the cake 
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and enables the moisture content minimized. The compressed air is blown with a pressure from about 0.5 bars to about 
10 bars for at least about 1 mm. 

[0024] Now the present invention will be further described in terms of the following examples, which are intended to 
illustrate and not limit the present invention. 

Crystallization of Aspartame 

Example 1 

[0025] An aspartame aqueous solution for crystallization was prepared, and the initial concentration of aspartame dis- 
solved in the solution was adjusted to 5 wt.% at 60°C. 100 / of the prepared aspartame solution was introduced into a 
crystallizer, which has a crystallizing vessel, a plurality of plates within the vessel and a plurality of jackets around the 
vessel. 5°C water was supplied to the plates and jackets to cool the aspartame solution contained in the vessel by con- 
ductive heat exchange. The aspartame solution was cooled to 25°C without any forced flow or agitation of the solution, 
thereby aspartame dissolved in the solution crystallized. The crystallized aspartame and the remaining solution were 
transferred to another vessel, in which they were forcedly stirred by an agitator rotating at 10 rpm to further crystallize 
the aspartame in the remaining solution as well as to facilitate the separation of solid and liquid phases in the following 
step while being further cooled to 8°C. 

Example 2 

[0026] An aspartame aqueous solution for crystallization was prepared, and the initial concentration of aspartame dis- 
solved in the solution was adjusted to 5 wt.% at 60°C. 100 / of the prepared aspartame solution was introduced into a 
crystallizer, which has a crystallizing vessel, a plurality of jackets around the vessel, a rotating agitator provided into the 
vessel. 5°C water was supplied to the jackets to cool the aspartame solution contained in the vessel by conductive heat 
exchange. The aspartame solution was cooled to 8°C with forced flow or agitation by the agitator rotating at 30 rpm, 
thereby aspartame dissolved in the solution crystallized. 

Dewaterina Aspartame Crystals 

Example 3 

[0027] This experiment was conducted by using an "Automatic Pressure Filter, Larox PF 0.1 H2, available from 
LAROX Oy, Lappeenranta. 

[0028] 100 / of aspartame slurry containing 5 wt.% aspartame prepared in Example 1 was pumped into a chamber 
of the filter ar/ jjars for 30 min ., which formed aspartame filter cake within the chamber. Co mpressed water, was sup^ 
pl ied into a (tapi TgLgmJulea Lthe filter. T he diaphragm tube inflated and pressed down the filter cake at 5 bars for 2 
mm. Filtrate^fJb^Jijt ration was collecte d, and 1 liter of the collected filtrate was supplied into the chamber to wash the 
filter cake. Compressed water was supplied into the diaphragm tubg^raain.'and generated the pressure of 5 bars onto 
the washed filter cake for 1 min. S terilized air at the ternperatuc^25Vv4as blown to the cake at 4 bars for 3 min . The 
filter cake was finally discharged from the each chamber 20 aneWried-t6 further remove moisture. 
[0029] The filter capacity based on the dried solid was 76 kg/m 2 hr. The moisture content of the discharged cake was 
28 wt.%, and the impurities in the cake were 0.21 wt.%. 

Example 4 

[0030] The same experiment as in Example 3 was repeated except that the sterilized air temperature was 35°C. The 
filter capacity based on the dried solid was 75 kg/rrr^hr. The moisture content of the discharged cake was 24.5 wt.%. 
The impurities in the cake were 0.2 wt.%. 6 min. 40 sec. was taken to dissolve dried aspartame in water at 25°C to make 
0.6% aspartame solution. 

Example 5 

[0031] The same experiment as in Example 3 was repeated except that the aspartame slurry used was prepared 
according to Example 2. The filter capacity based on the dried solid was 60 kg/rr^hr. The moisture content of the dis- 
charged cake was 34.3wt.%. The impurities in the cake were 0.34 wt.%. 8 mm. 10 sec. was taken to dissolve dried 
aspartame in water at 25°C to make 0.6% aspartame solution. 
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Sample 6 

[0032] The same experiment as in Example 4 was repeated except that the aspartame slurry used was prepared 
according to Example 2. The filter capacity based on the dried solid was 60.5 kg/rr^hr. The moisture content of the dis- 
charged cake was 30.1 wt.%. The impurities in the cake were 0.32 wt.%. 8 min. 15 sec. was taken to dissolve dried 
aspartame in water at 25°C to make 0.6% aspartame solution. 

Example 7 

[0033] 100 / of aspartame slurry containing 5 wt.% aspartame prepared in Example 1 was centrifuged at 600G with 
a centrifugator having the same filter cloth as Example 3. The aspartame crystals centrifuged were spray-washed with 
1 liter of drained filtrate which was collected during the centrifugation. The dewatered aspartame crystals by the cen- 
trifugation were discharged. The capacity of the aspartame slurry referenced by dried solid crystals was 20.2 kg/m 2 hr. 
The moisture content of the discharged cake was 39.2 wt.%. The impurities in the cake were 0.7 wt.%. The time taken 
in dissolving the aspartame after drying in water to make 0.6% solution at 25°C was 14 min. 30 sec. 

Example 8 

[0034] The same experiment as in Example 7 was repeated except that the aspartame slurry used was prepared 
according to Example 2. The capacity of the aspartame slurry referenced by dried solid crystals was 14.3 kg/rr^hr. The 
moisture content of the discharged cake was 48.1 wt.%. The impurities in the cake were 1 .03 wt.%. The time taken in 
dissolving the aspartame after drying in water to make 0.6% solution at 25°C was 1 8 min. 10 sec. 
[0035] Table 1 below summarize dewatering Examples 3 to 8. In Examples 3 to 6, water was removed by compress 
filtration according to the present invention. In Examples 7 and 8, centrif ugation was used in removing the water from 
the slurry. Examples 5, 6, and 8 used forced agitation during the crystallization, and Examples 3, 4, and 7 do not. 



Table 1 





Agitation during 
Crystallization 


Filter Capacity 


Moisture Content 


Impurity Content 


Time for Dissolving 
at Room Tempera- 
ture 


Example 3 


No 


76 kg/nfhr 


28 wt.% 


0.21 wt.%. 


7 min. 


Example 4 


No 


75 kg/rr^hr 


24.5 wt.%. 


0.2 wt.%. 


6 min. 40 sec. 


Example 5 


Yes 


SOkQ/tr^hr 


34.3wt.% 


0.34 wt.% 


8 min. 10 sec. 


Example 6 


Yes 


60.5 kg/ir^hr 


30.1 wt.% 


0.32 wt.% 


8 min. 15 sec. 


Example 7 


No 


20.2 kg/nr^hr 


39.2 wt.% 


0.7 wt.% 


14 min. 30 sec. 


Example 8 


Yes 


U.Skg/n^hr 


48.1 wt.% 


1.03 wt.% 


18 min. 10 sec. 



[0036] The filter capacities of crystals obtained by the pressure filtration according to the present invention (Examples 
3 to 6) are more than or about three times of those obtained by centrifugation (Examples 7 and 8). The moisture con- 
tents of the cakes dewatered by the present invention are all less than those centrifuged. Since the impurities in the 
slurry are mostly dissolved in the liquid, they are highly dependent on the moisture contents. Accordingly, the impurity 
contents are also smaller in the crystals obtained by the present invention. The solubility of the aspartame crystals at 
room temperature was dramatically improved by dewatering in accordance with the present invention. 
[0037] The properties of the aspartame crystals of Examples 3 to 6 are much more preferable than those of Examples 
7 and 8, without reference to the application of forced agitation during the crystallization. 

[0038] Although the present invention has been described in terms of embodiments, other embodiments will become 
apparent to those of ordinary skill in the art, in view of the disclosure herein. Accordingly, the present invention is not 
intended to be limited by the recitation of the embodiments, but is instead intended to be defined solely by reference to 
the appended claims. 

Claims 

1. A method of isolating a-L-aspartyl-L-phenylalanine methyl ester (aspartame) crystals from a slurry comprising a 
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liquid and the aspartame crystals suspended therein, the method comprising: 
preparing the aspartame slurry; 

introducing the aspartame slurry enclosed by a filter cloth within a solid chamber at a first pressure, the filter 
5 cloth having a plurality of permeable perforations, thereby preliminarily removing a part of the liquid of the 

slurry through the perforation of the filter cloth and forming a filter cake; 

inflating a resilient tube provided within the solid chamber to squeeze the filter cake at a second pressure and 
removing the liquid retained in the filter cake through the perforations of the filter cloth; and 
discharging the filter cake from the chamber. 

10 

2. A method as defined in Claim 1 , wherein the first pressure is at least about 0.5 bar. 

3. A method as defined in Claim 2, wherein the first pressure is from about 1 bar to about 12 bars. 

is 4. A method as defined in Claim 1 , wherein the second pressure is from about 2 bars to about 20 bars. 

5. A method as defined in Claim 4, wherein the second pressure is from about 4 bars to about 12 bars. 

6. A method as defined in Claim 1 , wherein the perforations of the filter cloth are less than about 3 m 3 /m 2 min at the 
20 pressure of 200Pa. 

7. A method as defined in Claim 1 , wherein the resilient tube is inflated by introducing compressed air into the tube 

8. A method as defined in Claim 1 , wherein the resilient tube is inflated by introducing compressed water into the tube. 

25 

9. A method as defined in Claim 1 , further comprising blowing compressed air through the filter cake before discharg- 
ing to reduce moisture contents within the crystals. 

10. A method as defined in Claim 9, wherein the compressed air is sterilized before blowing. 

30 

11. A method as defined in Claim 9, wherein the compressed air is heated before blowing. 

12. A method as defined in Claim 9, wherein the compressed air is blown at a pressure from about 0.5 bars to about 
lobars. 

35 

1 3. A method as defined in Claim 1 , further comprising washing the filter cake with a liquid before discharging and sub- 
sequently inflating the tube at the second pressure to squeeze the filter cake and to remove the liquid. 

14. A method as defined in Claim 13, wherein the liquid washing the filter cake before discharging is filtrate collected. 

40 

15. A method as defined in Claim 13, wherein the liquid washing the filter cake before discharging is sterilized water. 

1 6. A method as defined in Claim 1 , further comprising drying the filter cake after discharging to further remove mois- 
ture. 

45 

17. A method as defined in Claim 1 , wherein the slurry is prepared by crystallizing the aspartame by evaporating sol- 
vent from an aspartame solution. 

18. A method as defined in Claim 1 , wherein the slurry is prepared by crystallizing the aspartame by cooling an aspar- 
so tame solution. 

19. A method as defined in Claim 18, wherein the cooling crystallization is carried out with a forced flow of the solution. 

20. A method as defined in Claim 1 9, wherein the cooling crystallization is carried out without a forced flow of the solu- 
55 tion. 
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